Tumor necrosis factor receptor-IgG fusion protein for targeted drug delivery across the human blood-brain barrier.
The tumor necrosis factor-alpha receptor (TNFR) extracellular domain (ECD) is a decoy receptor that could be developed as a neurotherapeutic for stroke, brain injury, or chronic neurodegeneration. However, the TNFR ECD is a large molecule therapeutic that does not cross the blood-brain barrier (BBB). Human TNFR ECD was re-engineered by fusion of the receptor protein to the carboxyl terminus of the chimeric monoclonal antibody (mAb) to the human insulin receptor (HIR). The HIRMAb-TNFR fusion protein is bifunctional, and binds both the HIR, to trigger receptor-mediated transport across the BBB, and TNFalpha, to sequester this cytotoxic cytokine. COS cells were dual transfected with the heavy chain (HC) and light chain fusion protein expression plasmids, and the HC of the fusion protein was immunoreactive with antibodies to both human IgG and TNFR. The HIRMAb-TNFR fusion protein bound to the extracellular domain of the HIR with an affinity comparable to the HIRMAb, and bound TNFalpha with a K(D) of 0.34 +/- 0.17 nM. Both the TNFR:Fc fusion protein and the HIRMAb-TNFR fusion protein blocked the cytotoxic actions of TNFalpha on human cells in a bioassay. In conclusion, these studies describe the re-engineering of the TNFR ECD to make this decoy receptor transportable across the human BBB.